The NH2 terminus of the (Ca2+ + Mg2+)-adenosine triphosphatase is located on the cytoplasmic surface of the sarcoplasmic reticulum membrane.
The (Ca2+ + Mg2+)-adenosine triphosphatase (ATPase) of sarcoplasmic reticulum contains a cysteine residue at position 12 of its sequence. This sulfhydryl group was 1 out of a total of 10-11 that were labeled by treatment of sarcoplasmic reticulum vesicles with N-[3H]ethylmaleimide under saturating conditions. This was shown by isolating a 31-residue NH2-terminal peptide from a tryptic digest of the succinylated ATPase, prepared from N-[3H]ethylmaleimide-labeled vesicles. Reaction of the vesicles with glutathione maleimide, parachloromercuribenzoic acid, or parachloromercuriphenyl sulfonic acid, membrane-impermeant reagents, prevented further reaction of sulfhydryl groups with N-ethylmaleimide. This result indicates that all sulfhydryl groups that are reactive with N-ethylmaleimide are on the outside of the vesicles. Since Cys12 is located in a hydrophilic NH2-terminal portion of the ATPase, the labeling results suggest that the NH2 terminus of the ATPase is on the cytoplasmic side of the membrane. These results are consistent with earlier observations (Reithmeier, R. A. F., de Leon, S., and MacLennan, D. H. (1980) J. Biol. Chem. 255, 11839-11846) that the (Ca2+ + Mg2+)-ATPase is synthesized without an NH2-terminal signal sequence.